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(57) A wUbof completion tool awmbhy compfitst a porfwtttd 1 body U0) mad* of *r\ txptndtbfr mstoritl 
a fllttf swmb+y (2B) mounted ovtf tha body and covtring fca ptrtbrationt C14), and » tool acting to txptnd tha 
body and tha «t*» to that th* Iter movw towards ths tvrfsoa (Mining tha wtflbort. Th» assembly may alto 
Inetudt a protectfva covsr C32) tortfea f»iar which ts ftraovabJa dcwnhoia, Tha expandable matarw may be 
corrugatad and than tttunai a reundad ahapa afm ax panaioo by tha tpot Tnt ataambty may atao eomprtta a 
rahm\mj« nam (2« bttwttfl me body tnd me ftor to aoppon ths fitter to the trtt o< tha perforations. Th > 
perforated body may oomprtoa a eoQroent of a ooQad tublnQ, which may ba flaadbie and the opan pans of tha 
perto aUons may eomprtta up to40%of thttota! aurfaoa art* of the aagmem\ The fetar material inay be* 
flaidble opan cotf structure aJdn to a tponga material 
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2336383 


TTTLE COILED TUBING SCREEN 

INVENTOR: Bennett M Richard end Bern A. Voi 

nELDOFTHEtNvgwnnN 

The field of this hvanfton relates to oowitoto screens pre^ 
ered on coded tubing where the tubing can elso oe expanded cgatnst to 
screen to push it against to wdfoore. 

BACKGROUND OF THE INX/ghrflfl N, 

In typfcaj completions in to past metaJSc screens have been inserted 
on rigid or coiled tubing Into a zone in to weltore for production. Prior to 
producing the zone, sand particles were delivered outside the screen in a 
technique known as gravel pscidng. Screens have also been used that come 
prepacked with a sand layer as an aftemanve to to trsditfonaf gravel psddrtg 
tecftrtques or to be iised h oonju^^ 

toscreeit The gravelpaddng procedures espedaly in Iwrfzotitaf comple- 
tions left uncertainties as to whether to sand had been sufficient dlstri^ 
uniformly In the annular space so as to provide an effective gravel pack, 
theorem 

and required to use of surface comment to heitfte to rnaiefiaJ for place- 
men In to wdfoore. Another disadvantage of traditional gravel packing 
procedures is that an annular space around to screen had to be left so tot 
the gravel could be placed there. The end result was to Inside diameter 
within the screen was necessarily ameJ to allow for the presence of the 
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annutar space. This constriction in size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain driWng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the wettbore which 
s cause subsequent plugging when the products begaa W9n wtth ccr^ 
and gravel packs being deployed. 

A more ideal situation for producing a formafion ts to leave the weflbore 
in Its drilled state so as to create the least amoumofcfisturbancetothefbr- 
mafion which has Just been driBed. Traditional techniques leaving an annular 
10 gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would aHow fluid to convey the gravel to also appty hydraulic forces on 
the formation as wel as income 
used to convey the gravel 

is 

^MMAPYOFTHEawpmQN 

One of the objects of the present invention is to allow a weB to be 
produced through a screen wWioutte need for a gravel pa<& This objective 
Is accompfished by the placement of an expandable screen that can move 

20 radially outwardly when placed at the desired location against the wettbore 
and be porous enough wflh sufficient open area to aHow production from the 
formation. Another objective la to be able to easily place the screen in the 
desired location. This objective is met in one way by using coOed tubing 
which can be preperforatedf Another objective is 

25 to protect the screen during defiv^ to the desired locate 
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•"Brpn^r reason olthe^h^^^. The^^d^TZl 


Pray description OF fpg pfl™r?«T 

^**««*8enaivl^ 
tus expanded against the weflbora. 

R9ure 2 te the section view along Rhea 2-2 ef Rgure 1 . 

RsureStetneeeefenvlewof Rgure2ehown before expansion of the 
Inner tube against the fftering matertaL 

figure 4 is a segment which can be rolled lonoliudlrHtfyoraplraJhrWD 
flexteie tubing which give* urKferMngeupport to tne formed* 


RETAILED P68CRIPTIQM QF ppf FBmen fubtv-uu^ 

Tne preferred emb(»dim« A 
cow tuNrig reel locarrlea aeortrw 
ofv^fepn^fenibVmadelromepar^ 

te^rt^ortvMKnn^ottofi^Bt^ Theeegmem 
12 ^ to P"*^torthehoteel4^^ 

other known techrjqueandhanyi^. Tbe desirable goal is to have ap- 

Ptorfn^a30or40pen^op 8 n«reavvhen^ 

a tubular shape. The segment 12 can be roiled tongftudina^ 
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i« and 18 are brought together to make a longRudtnat seam which b welded 
or otherwise closed up. Alternatively, tha segment 12 can be spirally wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained wft any given wtdaWeegment 12. 
This Should be compared to rottng the segmert 12 into a tube where fts width 
detemilnes trie diameter of the t^ 
aligned and joined in a technique well known in tha art. 

The openings or notes 14 can be put on the lubing rnade from segment 
12forcnfyapcrt»noftr^cc^tijbir^strbg2a The segment 12 can be as 
long as the finished cofled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
tteribtetuttrKj20canbequlckh/runlr^ 
rated segment or segments at the desired locations. 

figure 2 shows ki section the tube 20 made from the segment or seg- 
mente 12 along with openings 14. Wrapped eround the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonmetaJCc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the oc^ cell filter media 28. In the preferred embodirnent. the 
media 28 is made of Viton and Is an open cea structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth, 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtehrtg material 28 Is that tttefleacWe. Thus, when 
the string 20 Is preformed into a corrugated shape as shown in Rgure 3, by 
using known techniques such as pulling it through a dte, the fitter material 28 
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can (hen beappfed overt as shown in Figure 3. Thereafter, when the mate- 
rial 28 rs property positioned in the wellborn, a known expansion tod Bus- 
ing scnematicatV as 30 in Figure t ^ 

the initial shape shown in Figure S and expandDie string 20 under the fater 
material 28 to a rouiided shape oesfKm As a result, the filter 

matenai which Jsflexfteexpanoai^ 
of tubular 20 changes from that of figure 3 to that of Rgure 2. 

A cover material 32 can overlay the filter material 28 for running fn, eo 
as to protect the fitter material 28 from gauges or cuts during run-in. The 
materfai can be a tMn sheet which snaps upon the sfightest expansion of the 
corrugated tubular 2a It can be aetastornertc material that literally rips at the 
slightest expansion of the underlying corrugated tubular 20 ss shown h Figure 
3. Other materials for the cover 32 can be employed without departing from 
the spirit of the Invention or. in a partouta/appflcalfon, the cover Itself can be 
eliminated. A material wttchoTssohwrjr^ 

also be employed as a cover 32 such that It wll no longer be fri the way when 
H is desired to put the well in production. 

Signfficant expansions volunwtifcafly can be obtained fn changing the 
shape of the tubular 20 *om the ccrnjgated shape, such as ehovm to 
ptehRoA»e3totrterounaed8hapeaashownln Whle a particular 

fouMcbe arrangement of the romigated «hape is shown in Rgure 3. other 
Initial chapes are within the purview of the invention. The significant thing is 
that the undertytng support tfructore which cornrjr^ 
of fce string 20. as shown in Figures, Is capable of votumetricafly expanding 
so as to bring the filter material 20 into contact w»j the weffljore as (trifled. 
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The fnm corrugated shape also permits Insertion insrnallerweflboms. The 
toWal shape does not have to be corrugated. It can be round and be ex- 
7- pandeddownhole. 

This technique is particularly advantageous In under-baanced Calling 
5 where drajtaflng mud is not used. In these situations, particularly where 
8,18,6 h encountered, the advantage of this type otdrilng can be retained by 
use of the apparatus and method as described. The inRai shape of the 
weObore is retained by the assembly when tie siring 20 Is expanded under 
fhe filler material so as to push the filter rnatertsJttupagafcstthewe&orB 
10 34. In so doing, the formation can be allowed to flow torough the filter mate- 
rial 28 without the presence of an annular space around the outside of the 
...... fitter material The traditional gravel packing is e^nated and the flow area 

within the tubular 20 alter It has been expanded to a rourided shape Is larger 
than it otherwise would have been using a traditional gravel pack which 
IS rectos the annular spaoefw 
eter Inside the screen. 

It should be noted that it is within the purview of Ws Invention to pro- 
duce a formation through the use of a coiled tubkig string such as 20 which 
is perforated wfth openings or holes 14. A tobing string 20 so perforated with 
*H ao openings 14 can be used in conjunction wfth traditional gravel pack tech- 

nic^ to produce a formation. In the preferred embodiment, the open cell 
filter material 28 preferabry made 

such as Won is overlaid on the corrugated tubular 20 as shown in Rgt*e 3. 
The etretchable qualifies of the filter material 28 t»8ow Its use tn conjunction 
25 wtmanWtiaJtycwTugatedtubeM 
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rial 28*^80 expanded to teromvtaH*^ tL mate * 

can be expanded in an 'MM r«mded ^ to ^ 
against the weflbore. 

Various known techniques to expand the beae pipe 20 can be used. 
Theuseofallexibiematen^fwihetterm^ 
fng aires and holds the fan***, to ft, «tural«i*e when to f» expanded 
fwt^asshownhRgurei Uponexpenskxi.theW»ma te rW20wfft 
fflter material 28 aiound « act as a ixwibra!* casing for toe p^ 
production from the formation. 

The reinforcing grid 26 can be a layer trwt c^venays the tube 20 as 
^hRgureaorttcenbeatfructrt 
28. ThereWbrcerr^26canbernadatorarne^ 
ate arrf is genera* an open wea^ 
P^witooutdepaitirgfromte 

tt te also wltoh the purview of tl»e hver^ 
cross section for the tube 20 under theflier maierfai 28 am! rnachairfcally 
^inecombtoattonagalrtt^^ However, the preferred em- 
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bodment involves the use of a oonuoaMtubounderfllBr2Bmatertal8otM 
greater volumetric expansions can occur undemealh the fl!^ materia 28 to 
better position ft against the weObore. 

In the preferred embodiment the openings 14 are round. Rounded 
5 openings provide a better structural Integrity 

initial openings which are slotted. Using materials such es staHess steel 
316L, yield strengths of 30,000 to 80,000 psi can be obtthed. 

tt is also wfthh the scope ofto 
sten force on the conugated tube 20 to get It into the rounded position shown 
10 In Rgure 2 such that the filter 28 engages the wettbore wfth a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weilboreto enlarge ft. 

The expansion techniques which are known can be used to change the 
configuration of the conugated tube 20 under the filter material 28 to a 
is rounded shape. These cm include devices which employ a wedgewWchis 
pushed or puled through fte tubular or any other drfvtog device which entails 
the use of roflers which can be actuated radtaBy outwardly to initiate the 
expa n s i on of the conugated tubular as the driver advances. 

Those sidled In the art wfl appreciate the advantages of the apparatus 
20 and method as described above. In lateral completions there is some uncer- 
tainly as to the dlstrftution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
imitation on production from the zone in the welboro. In certain applications 
Involving unconsolidated shale formations, drlflng with mud can create an 
25 impervious cake on the weBbore waBs which wfl be detrimental to future 
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^P^poss^^^^ Acoordteofcanopencen^ 

aa28**ch can beatr-ched*,^, h 
™«"^coaedtoblnQ,naiB^ 

^W-confc*.^ The open c* filter matertai 

^^^natedpriortoordun^ 

wHhtheundartyjnfltube^bakwrfi. White vaitoue types of maehanteaJ 

expansjonsoftheund8rtyinow«»tomacon^ 

state have been desoribad, oihar techniques te push tha filter materta 28 

Pipe having a targe open area, ki the enter of 20 to 40 percent, are ateo In the 
purview of the Invenflon. ^kMo^^^^^*^**** 

^^"^ M ^^^0P^l4hthe base pipe cr tube 20 as 
shownfn Figure 2. 

Thetoreooto9*K^a«l<te«n^ 
and explanatory thereof , and various clueigeelntheatee.ahapeafidnwterl. 
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ate, as wen as in the details of the illustrated construction, may be made 
without departing from the spirit of the Invention. 


10 
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CLAIMS 

1. A wflbore complete 

a perforated body made of an expandable material; 
a filter assembly mounted over eaJd perforated body so as to 
cover the perforafions in said body; 

• tool acting on said body to expand it and said fitter mounted 
anxindttoeJtowaaUifertorr^ 

2. The assembly of dabn t, further oompristog: 

a protective cover for sakf filter assembly whidi fo renwvabie 

downnofe. 


3. The assembly of dabn 1, wherein: 
^axpandabtemateridtocon^ 

thewelJbore.wteraup™ 

filter toward the surface defining the wefibore. 

4. The assembly of dabn 8, wherein: 

said body assumes a rounded shape after expansion by said toot. 

5. The assembly of dajml.forthoroomprising: 

* reinforcement between aaJd body ami said filter assembly to 
support sakJfatBrassambly In the sroadeajdbo^ 


u 
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V*- 

1 6. The assembly of daim 1 , wherein: 

2 said perforated body comprises a segment of a coBed tubing 

3 string. 

1 7. The asserrfclyd daim 6. wherein: 

■a* 2 said segment has an open area In the range of up to about 40%. 

■ \ 

1 6. The assembly of daim 6 f wherein: 

2 said segment is flexHe* 

1 9. The assembly of dalm 6. wherein! 

^ 2 said segment made from a flat member whtch is rotted Into a 

'<J 3 tube wtth a sealed longitudinal Joint 

■t 

1 10. The assembly of dalm 6, wherein: 

2 eakl segment b made from a flat member and rofled spiralty to 

3 a desired diameter having Its BpiraJ seam sealed 


1 11. The assembly of dahn 3 f wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 string. 

1 12. The assembly of daim 11, farther comprising: 

2 a reinforcement between said body and said filter assembly to 

3 support said filter assembly in the area of sakl body perforations. 


12 
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1 

2 
3 


13. The assembly of claim 12, further comprising; 

a protective cover tor aid filter assembly which is removable 

downhote. 


1 14. A method rtwelconpleOoacottvrfsi^ 

2 njrohghatobular body wBh pafmiU w w and a filter assembly 

3 mounted over fte perforations on the body: 

4 expanding the tutjutarbooydowrtrte 

1 15. The method of claim 14, farther comprising: 

2 provb^ a protedh* coverings 

3 removing the protacfive covering downhote. 

1 16. The method of ctaJm 14, further comprising: 

2 ciomio^tingsafcj tubular body; 

3 altering said conugaflng bite a rounded shape by virtu© of said 

4 expanding. 

1 17. Tho method of daim 14, further comprising: 

2 engaging the weflbore wHh the Star assembly duo to said ex- 

3 panding; 

4 using a segment of coBed tubing as said tubular body. 


13 
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1 18. The method of claim 14, further comprising: 

2 providing a support between said tubular body and aaki fitter 

3 assembly. 

1 19. The mahodirfdaJm 14, further comprise 

2 Pro^anopeoareacnsaMtutxilarb^ 

1 20. The method of daim 17, further comprising: 

2 corrugating said tubular body. 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 


tfkttVWMW* M 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen* 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp e nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 

25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

26. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. X wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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